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METAL CYLINDER HEAD GASKET WITH
COMPRESSIBILITY ADJUSTING SLITS

BACKGROUND OF THE INVENTION AND
RELATED ART STATEMENT

The present invention relates to a metal cylinder head
gasket with compressibility adjusting slits to adjust a surface
pressure of a bead.

A cylinder head gasket 1s situated between a cylinder head
and a cylinder block to securely seal therebetween. In case
the cylinder head gasket 1s made of a metal plate or plates,
in order to provide a surface pressure around a cylinder bore
for securely sealing around the cylinder bore, a bead 1is
generally formed around the cylinder bore.

On the other hand, recently, an engine has been developed
to become compact and have a light weight. Therefore, the
space between the cylinder bores 1s gradually made nar-
rower. For this engine, also, the gasket has to securely seal
around the cylinder bores.

In case the beads are formed to completely surround the
cylinder bores 1n the engine with the narrow space between
the cylinder bores, even 1f bolts are tightened to securely seal
around the cylinder bores, the beads may not be completely
compressed due to the various factors, such as compress-
ibility of the bead, rigidity of the cylinder head or cylinder
block, and so on.

In this case, a slit may be formed outside the bead to partly
surround the same to thereby control the compressibility of
the bead. However, 1n case the slit 1s simply formed around
the bead, the bead may be relatively easily compressed, but
the bead may not properly seal around the cylinder bore.

The present invention has been made in view of the
above, and an object of the invention 1s to provide a metal
cylinder head gasket with a bead, wherein rigidity of the
bead can be partly controlled to thereby improve the tight-
ening ability of the cylinder head.

Another object of the invention i1s to provide a metal
cylinder head gasket as stated above, wherein the bead can
be properly compressed to securely seal around the cylinder
bore.

Further objects and advantages of the invention will be
apparent from the following description of the invention.

SUMMARY OF THE INVENTION

A metal cylinder head gasket of the invention 1s used for
an internal combustion engine, and 1s basically formed of a
metal plate extending substantially throughout an entire arca
to be sealed. The gasket includes a plurality of first holes for
cylinder bores situated in the metal plate, a plurality of
second holes for bolts situated in the metal plate, and a
plurality of beads formed in the metal plate to be situated
around the {first holes for secaling around the same. An
intermediate area 1s situated between two of the plurality of
first holes situated adjacent to each other. Also, a plurality of
slits 1s formed 1n the metal plate to partly surround the beads
between the second holes except for the intermediate area.

In the 1nvention, each slit includes narrow and wide areas.
The narrow arca has a width narrower than that of the wide
arca to adjust compressibility of the bead to thereby securely
scal around the first holes. In comparing the compressibility
at the narrow and wide areas, the bead portion near the wide
arca can be relatively easily compressed than that near the
narrow area.

In the invention, since the slit has the narrow and wide
arcas, although the bead 1s formed constantly on the metal
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plate, the compressibility of the bead can be adjusted easily.
Thus, the bead can be compressed equally according to the
rigidity of the cylinder head.

Each slit includes an outer edge extending substantially
along the bead situated adjacent thereto, and an inner edge
with steps to form the narrow and wide areas. The outer and
inner edges are curved along the bead. Also, the wide area
extends toward the bead from the narrow area.

Two narrow areas are located close to the second holes
and sandwich the wide area. This form 1s suitable for a
cylinder head with a high rigidity. Namely, since the rigidity
of the cylinder head 1s high, when the cylinder head is
tichtened, the cylinder head 1s compressed generally flat
without bending upwardly at the middle area between the
bolt holes. In this case, the areas near the bolt holes are
compressed strongly, so that the wide area 1s located
between the narrow areas.

Two wide areas may be located close to the second holes
and sandwich the narrow area. This form 1s suitable for a
cylinder head with a low rigidity. Namely, since the rigidity
of the cylinder head i1s low, when the cylinder head 1is
tichtened, the cylinder head 1s not compressed {flat, 1.e. an
arca between the bolt holes 1s slightly bent upwardly. In this
case, 1f the areas near the bolt holes are compressed strongly,
the area between the bolts holes 1s bent upwardly, so that the
wide areas are formed near the bolt holes to allow the bead
to bend more easily near the bolt holes. As a result, the bead
can be bent generally equally.

The first holes are generally arranged linearly 1n a longi-
tudinal direction of the gasket. In this case, the slits are
formed to sandwich the first holes therebetween generally
along the longitudinal direction.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a partial plan view of a first embodiment of a
metal cylinder head gasket of the invention;

FIG. 2 1s an enlarged cross sectional view taken along line
2—2 1n FIG. 1;

FIG. 3 1s an enlarged cross sectional view taken along line
3—3 1n FIG. 1; and

FIG. 4 1s a partial plan view of a second embodiment of
a metal cylinder head gasket of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

A metal gasket 11 of the invention 1s a cylinder head
gasket to be situated between a cylinder head and a cylinder
block (both not shown). The gasket 11 is formed of one
metal plate 12 extending substantially throughout an entire
arca to be sealed.

The gasket 11 i1ncludes a plurality of cylinder bores 13,
and a plurality of bolt holes 14 located near the cylinder
bores 13 at both sides thereof. The gasket 11 includes water
holes, o1l holes and so on, as 1n the conventional gasket, but
these holes are omitted 1n the drawings.

The gasket further includes beads 15 around the cylinder
bores 13 to securely seal therearound. Each bead 15 com-
pletely surrounds the cylinder bore 13 to provide a surface
pressure when the bead 15 1s compressed.

In the invention, the metal plate 12 includes slits 16
between the bolt holes 14 outside the bead 15 for partially
reducing the rigidity of the bead 15. Each slit 16 includes
end portions or narrow areas 16a near the bolt holes 14, and
an 1ntermediate portion or wide area 16b between the end
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portions 16a. Namely, each slit 16 includes an outer edge
16c¢ extending concentrically with the bead 15, and an 1nner
edge 164 with steps 16¢. A part of the 1nner edge 16d located
at the mtermediate portion 165 1s situated close to the bead
15. The steps 16¢ form the end portions 16a and the
intermediate portion 16b.

In this gasket 11, since the end portions 16a are located
away from the bead 15, when the gasket 11 1s compressed,
the bead 15 has resistance stronger than that at the interme-
diate portion 165. On the other hand, since the intermediate
portion 16b 1s located close to the bead, the bead 15 near the
intermediate portion 16b can be compressed relatively eas-
ly.

The gasket 11 1s suitable for an engine with a cylinder
head which has a relatively strong rigidity. Namely, if the
rigidity of the cylinder head is strong, when the cylinder
head 1s assembled with the cylinder block, the cylinder head
1s fixed to the cylinder block without substantial bending at
the middle area between the bolt holes. In this case, the
rigidity of the bead 15 near the bolt holes 14 1s made strong,
and the rigidity of the bead 15 away from the bolt holes 14
1s made weak. Consequently, when the gasket i1s situated
between the cylinder head and the cylinder block, and 1s
tichtened by the bolts, the bolts can be properly tightened
and the bead 1s compressed relatively equally to securely
scal around the cylinder bore 13.

FIG. 4 1s a second embodiment of a cylinder head gasket

21 of the invention. The gasket 21 includes cylinder bores
13, bolt holes 14, and beads 185, as i1n the first embodiment.

The gasket 21 also has slits 26 outside the beads 15, but the
shape of each slit 26 1s different from that of the slit 16 1n
the first embodiment.

In the gasket 21, the slit 26 has end portions or wide areas
264 close to the bolt holes 14, and an 1termediate portion
or narrow arca 26b between the end portions 26a. The end
portions 26a are located close to the bead 15 to allow the end
portions 26a to be deformed ecasily when the gasket 1s
tichtened, while the intermediate portion 265 1s located
slightly away from the bead 15 to provide some resistance
to the portion of the bead 15.

The gasket 21 1s suitable for an engine with a cylinder
head which has a relatively weak rigidity. Namely, 1f the
rigidity of the cylinder head 1s weak, when the cylinder head
1s assembled with the cylinder block, the portion between
the bolt holes 1s liable to bend upwardly. In this case, the
rigidity of the bead 15 near the bolt holes 14 1s made weak,
and the rigidity of the bead 15 away from the bolt holes 1s
made strong. Therefore, when the gasket is situated between
the cylinder head and the cylinder block and 1s tightened by
the bolts, the bead 1s compressed relatively equally to
securcly seal around the cylinder bore 13.

In the above embodiments, the gasket 1s formed of one
metal plate. However, the metal plate may be combined with
one or more metal plates to constitute a metal laminate
gasket.
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In the mvention, since the shape of the slits 1s changed
according to the rigidity of the cylinder head, the rigidity of
the bead can be adjusted when the gasket 1s tightened. Thus,
the tightening ability of the bolts can be improved, and the
bead can be tightened generally equally to securely seal
around the cylinder bore.

While the mnvention has been explained with reference to
the specific embodiments of the invention, the explanation 1s
illustrative and the invention 1s limited only by the appended
claims.

What 1s claimed 1s:

1. Ametal cylinder head gasket for an internal combustion
engine, cComprising;:

a metal plate extending substantially throughout an entire
arca to be sealed,

a plurality of first holes for cylinder bores situated in the
metal plate,

a plurality of beads formed 1n the metal plate, each bead
surrounding each of the first holes for sealing the same,

a plurality of second holes for bolts situated in the metal
plate around the first holes outside the beads,

at least one intermediate area situated between two of the
plurality of first holes situated adjacent to each other,
and

a plurality of slits formed i1n the metal plate to partly
surround the beads between the second holes except for
the at least one intermediate area, each slit having
narrow and wide areas, said narrow arca having a width
narrower than that of the wide area to adjust compress-
ibility of the bead to thereby securely seal around the
first hole, each slit including an outer edge extending,
substantially along the bead situated adjacent thereto,
and an mner edge with steps situated at a side opposite
to the outer edge to form the narrow and wide areas,
said wide area extending toward the bead from the
Nnarrow area.

2. A metal cylinder head gasket according to claim 1,
wherein two narrow areas are located close to the second
holes and sandwich the wide area.

3. A metal cylinder head gasket according to claim 1,
whereln two wide areas are located close to the second holes
and sandwich the narrow area.

4. A metal cylinder head gasket according to claim 1,
wherein said first holes are arranged linearly 1n a longitu-
dinal direction, said slhits extending generally along the
longitudinal direction to sandwich the first holes therebe-
tween.
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